Real-time Ultrasound to Predict Carcass Traits in Live Cattle by Rouse, Gene
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Beef Seedstock Symposium, 1991 Animal Science Field Day Proceedings andResearch Reports
1991
Real-time Ultrasound to Predict Carcass Traits in
Live Cattle
Gene Rouse
Iowa State University
Follow this and additional works at: http://openprairie.sdstate.edu/sd_beef-seed_1991
Part of the Animal Sciences Commons
This Article is brought to you for free and open access by the Animal Science Field Day Proceedings and Research Reports at Open PRAIRIE: Open
Public Research Access Institutional Repository and Information Exchange. It has been accepted for inclusion in South Dakota Beef Seedstock
Symposium, 1991 by an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information
Exchange. For more information, please contact michael.biondo@sdstate.edu.
Recommended Citation
Rouse, Gene, "Real-time Ultrasound to Predict Carcass Traits in Live Cattle" (1991). South Dakota Beef Seedstock Symposium, 1991. 9.
http://openprairie.sdstate.edu/sd_beef-seed_1991/9
Real-time Ultrasound to Predict Carcass Traits in Live Cattle 
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Ultrasound technology offers a low-cost alternative to expensive and time-consuming progeny 
testing of beef sires for carcass merit. Expected progeny differences (EPDs) for carcass traits such as 
fat cover, ribeye area, and marbling would provide a tremendous tool to the beef 'cattle industry for 
producing a high quality, uniform end product. With these EPDs, breeders and co=ercial bull buyers 
will be able to directionally change the end product through genetic improvement programs. · 
The objective of this report is to relate the accuracy with which fat cover and ribeye area can 
be measured with ultrasound equipment when compared with carcass measurements and to 
demonstrate how serial scans with ultrasound relate changes in body composition of cattle as they 
mature. 
Ninety-three small-framed cattle were fed at the McNay Research Farm and slaughtered at 
three endpoints to evaluate product produced specifically for the Japanese market. One third of their 
small-framed cattle were processed at the conventional time for the U.S. retail .market (0.4 inch 
outside fat cover and low Choice quality grade). Another third was fed an additional 60 days and the 
remaining third was fed 120 days after the initial slaughter. One-hundred-ninety-nine medium- and 
large-framed cattle were compared as ·steers and bulls and fed to three compositional endpoints. The 
endpoints represented the same age for bulls and steers, with cattle processed at 30-day intervals, 
beginning with conventional retail slaughter time for the first group. 
All cattle were scanned before the slaughter dates and once or twice before the slaughter date, 
depending on the trial. These scans were collected in an attempt to evaluate the change in 
composition as cattle mature. 
All cattle scanned in 1990 were measured with an ALOKA 633 real-time ultrasound machine. 
The transducer used was 12.5 cm long with a frequency of 3.5 MH2 • Split- screen application had to be 
utilized to measure ribeye area with this length transducer. Since this time, an ALOKA 500 and with a 
17-cm probe transducer has been purchased for data collection in 1991. This new unit is portable and 
the new transducer eliminates the need for split-screen application. 
Figure 1 relates the change in weight and height for small-framed steers during the last 160 
days on feed. Relative to these figures, steers were slaughtered at 20, 80 and 160 days or 132, 192, and 
257 days on feed. Both weight and height increased linearly between the. first and third slaughter. 
Figures 2 and 3 compare changes in weight and height for bulls and steers. Rhodes cattle were 
weighed and measured in areas corresponding to each of the five scans at 30-day intervals. One third 
57 
of the cattle in each pen were slaughtered on each of three dates designated on the figures as 60, 90, 
and 120 days. Steers were taller at the hip than bulls, with the magnitude of difference increasing with 
time on feed. Bulls were heavier than steers during this 120-day period. 
Figure 4 relates the changes in fat cover and ribeye area for long-fed small-framed McNay 
steers. Fat cover more than doubled, and ribeye area increased slightly more than one square inch. 
These scan results indicate that fat is being deposited at a faster rate than muscle at this stage of 
development. 
Steers were fatter than bulls (Figure 5) at each scan, with the difference increasing slightly with 
each successive scan. But the difference in fat between steers and bulls was not as large as shown in 
previous studies. This result may be explained in part by the bulls being nearly 100 pounds heavier at 
each scan and by only medium- and large-framed cattle being included in this trial. 
Figure 6 compares muscle differences between bulls and steers. Square inches of ribeye area 
increased faster for bulls than for steers. 
Table 1 relates carcass parameters for both trials, or a total of 295 carcasses. Table 2 indicates 
that the correlation between the ultrasonic fat measurement and the carcass fat measurement was 0.91 
a very high correlation. When two trained meat scientists measured the carcass fat in a sample of 95 
cattle, the correlation was .97. Stated in another way (shown in Table 3), ultrasonic and carcass fat 
measurements were within 0.1 inches 70% of the time and within 0.2 inches 94% of the time. 
The correlation between ultrasonically measured ribeye area and carcass ribeye area was 0.86. 
Table 4 also relates that the correlation between two trained meat scientists measuring the same 
ribeyes was 0.92 on a sample of 95 of the 295 cattle measured. Deviations from carcass ribeye area 
measurements were less than 1.0 square inch 81 % of the time and within 2.0 square inches 98% of tht 
time (Table 5). 
Table 6 relates the correlation and average deviation between repeated scans on two 
consecutive days on the same animal. Ninety-seven percent of the time repeated scans were within 0.1 
inches of fat cover and 81 % of the time within 1.0 square inches of ribeye (Table 7) .. 
With high-quality ultrasound equipment and a well-trained technician, ultrasound measurement 
for fat cover and ribeye area are very accurate and can be used to make genetic progress for the 
carcass traits. Serial scanning through time can be used to relate changes in body composition as cattle 
increase in weight. 
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Table 1. Least squares means, standard 
deviations, and the ranges for the carcass 
parameters of 295 small-, medium-, and large-
framed steers and medium- and large-framed 
bulls. 
Carcass Parameters 
Mean Std dev Range 
Steers 
Rlbeye area 12.28 ± 1.38 9.40 -15.90 
Fat cover 0.54 ± 0.26 0.12 • 1.60 
Bulls 
Ribeye area 13.76 ± 1.45 10.70 -17.BO 
Fat cover 0.36 ± 0.18 0.10 - 01.0 
Table 2. The correlations between ultrasonic fat 
measurements and carcass fat cover. 
U-FAT 
C-FAT 
C-FAT-2 
U-FAT 
C-FAT. 
C-FAT-2 
1.0 .91 
1.0 
C-FAT-2 
.93 
.97 
1.0 
= ultrasound fat cover {n=294) 
= carcass fat cover {n=294) 
= carcass fat cover measured by 
a second person {n=94) 
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Table 3. Deviations of ultrasonic measurement: 
of fat cover from carcass fat measurements. 
Fat deviation Freq. % Cumulative 
In Inches % 
All Animals 
.1 208 70.5 70.5 
.2 69 23.4 93.9 
.3 13 4.4 98.3 
.4 5 1.7 100.0 
Steers 
.1 134 69.8 69.B 
.2 46 24.0 93.8 
.3 7 3.6 97.4 
.4 5 2.6 100.0 
Bulls 
.1 74 71.B 71.8 
.2 23 22.3 9.2 
.3 6 5.B 100.0 
Table 4. Correlations between ultrasonic 
measurement of ribeye area and carcass ribey€ 
U-REA 
C-REA 
C-REA-2 
U-REA 
C-REA 
C-REA-2 
1.0 0.86 
1.0 
C-REA-2 
0.85 
0.92 
1.0 
= ultrasound ribeye area {n=294) 
= carcass ribeye area (n=294) 
= carcass ribeye area measured by 
a second person (n=94) 
Table 5. Deviations of ultrasonic measurements 
of ribeye area from carcass ribeye area. 
REA Deviation Freq. % Cumulative 
in Square % 
Inches 
All Animals 
1.0 239 81.0 81.0 
2.0 50 16.9 98.0 
3.0 6 20 100.0 
Steers 
1.0 156 813 813 
20 31 16.1 97.4 
3.0 5 2.6 100.0 
Bulls 
1.0 83 80.6 80.6 
20 19 18.4 99.0 
3.0 1 1.0 100.0 
Table 6. The correlation and deviations between 
repeated ultrasound scans (ribeye area and fat 
cover) on the same animal. 
Ri"beye Area 
Fat Cover 
Correlation 
.79 
.95 
Avg. 
Deviation 
.68 
.04 
Table 7. Deviations between repeated ultrasound 
scans for fat cover and ribeye area on the same 
animal. 
Fat Deviation Freq. % Cumulative 
in inches % 
.1 30 96.8 96.8 
.2 ...! 3.2 100.0 
31 
Ribeye Freq. % Cumulative 
Deviation % 
sq. inches 
1 25 80.6 80.6 
2 5 16.1 96.8 
3 ...! 3.2 100.0 
31 
60 
Figure 1. Mean weight and hip measurements at four scan dates for small-framed l\licNay steers. 
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Figure 2. Mean hip height measurements on five scan dates from Rhodes medium- and large,-framecl 
bulls and steers. 
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Figure 3. Mean weights on five scan dates for Rhodes medium- and large- framed bulls and steers. 
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Figure 4. Changes in carcass parameters (ribeye area and fat cover) as determined by ultrasonic 
scanning during a 160-day fattening period for small-framed steers. 
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Figure S. A comparison of the increases in fat cover measured ultrasonically between bulls and steer 
five times at 30-day intervals. 
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Figure 6. Changes in ribeye area for bulls and steers measured ultrasonically five times at 30-day 
intervals. 
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